Parallel processing is an efficient form of information processing system,which emphasizes the exploitation of concurrent events in the computing process. To achieve parallel processing it's required to develop more capable and cost-effective systems.In order to operate more efficiently a network is required to handle large amount of traffic. Multi-stage Interconnection Network plays a vital role on the performance of these multiprocessor systems.In this paper an attempt has been made to analyze the characteristics of a new class of irregular fault-tolerant multistage interconnection network named as irregular modified augmented baseline network (IMABN). IMABN can provide 'Full access' capability in presence of multiple faults. The reliability of interconnection networks and their ability to continue operating despite failures are major concerns in determining the overall system performance. In this paper reliability of the proposed IMABN have been calculated and compared in terms of the Upper and Lower bounds of mean time to failure (MTTF). Reliability and Cost study shows that IMABNs achieve a significant improvement over Modified Augmented Baseline Network (MABN).
INTRODUCTION
With the present state of technology building multiprocessor system with hundreds of processors is feasible vital component of these systems is the interconnection network(IN) that enables the processors to communicate among themselves or with the memory units.Multipath nature of multistage interconnection networks become more popular. Many ways of providing fault-tolerance to multistage interconnection networks(MINs) have been proposed.The basic idea for fault-tolerance is to provide multiple paths between source-destination pair so that alternate paths can been used in case of faults. Sufficient work has been done on the regular type of MINs,but little attention has been paid to the irregular type of MIN.In this paper, a new class of irregular fault-tolerant multistage interconnection network named as irregular modified augmented baseline network(IMABN) is proposed. In this paper we present methods of increasing fault-tolerance of an network by introducing the extra stage. Hence with the additional stage more paths available between each source and destination, as compared to existing network MABN. The proposed Irregular Modified Augmented Baseline Network (IMABN) is an Modified augmented baseline network (MABN) [10] with additional stage. In an IMABN, there are Six possible paths between any source-destination pair, whereas MABN has only Four. As we will see, IMABNs can achieve general goals for the design of fault-tolerant networks i.e. good reliability, Cost effective , simple control.In the following section structure and design of existing network MABN and proposed network IMABN is described. The Reliability analysis of IMABN is given in section 3. Cost analysis of IMABN is given in a section 4. Finally, some concluding remarks are given in section 5.
STRUCTURE OF NETWORKS 2.1 Construction of MABNs
To construct an MABN of size N, two identical groups of N/2 sources and N/2 destinations need to be formed first. Each source is linked to both the groups via multiplexers. There is one 4 x 1 MUX for each input link of a switch in stage 1 and one 1 x 4 DEMUX for each output link of a switch in stage n-2. MABN consists of two identical sub-networks which are denoted by Gi. Switches A, B, C, D belonging to stage 1 of a sub-network (Gi) form a conjugate subset,switches A and B form a conjugate pair, and switches A and C form a conjugate loop. An MABN of size 16X16 is shown in Figure 1 . 
Construction of IMABNs

RELIABILITY ANALYSIS
Reliability is one of the most important parameter to measure the performance of MINs. It is calculated in terms of MTTF. MTTF is the expected time elapsed before some source is disconnected from some destination. To analyze the MTTF,the following assumptions will used:-1) switch failures occur independently in a network with a failure rate of λ (a reasonable estimate for λ is about 10 -6 per hour).
2) Failure of the multiplexers and demultiplexers also occur independently with failure rates of λ m and λ d receptively, which can be different fromλ. Reliability equations for proposed IMABN is derived for both lower bound and upper bound in terms of MTTF is given below:-
Upper Bound(Optimistic):
In IMABN each source is connected to two multiplexers in each sub-network, and each switch has a conjugate. So if we assume that the IMABN is operational as long as one of the two multiplexers attached to a source (in a particular sub-network) is operational and as long as a conjugate pair (loop or switch) is not faulty, then we will permit as many as one half of the components to fail and the IMABN may still be operational. This permits a simple reliability block diagram of the optimistic (upper) bound as shown in Figure 3 . 
Lower Bound (Pessimistic):
At the input side of the IMABN, the routing scheme does not consider the multiplexers to be an integral part of a 3 x 3 switch. For example, as long as at least one of the two multiplexers attached to a particular switch is operational, the switch can still be used for routing. Hence, if we group two multiplexers with each switch in the input side and consider them a series system (SE 3m ), then we will have a conservative estimate of the reliability of these components. Their aggregate failure rate will be λ 3m = 4.25λ. Finally these aggregated components and the switches in the intermediate stages can be arranged in pairs of conjugate loops. To obtain the pessimistic (lower) bound on the reliability of IMABN, we assume that the network is failed whenever more than one conjugate loop has a faulty element or more than one conjugate switch in the last stage fails. The reliability block diagram is shown in Figure 4 . 
COST-EFFECTIVENESS
To estimate the cost of the network, one common method is to calculate the switch complexity with an assumption that the cost of a switch is proportional to the number of gates involved, which is roughly proportional to the number of cross-points within a switch .For example a 2 x 2 switch has four units of hardware cost, whereas a 3 x 3 switch has nine units. Cost of MABN and IMABN for different network size is shown in Table2. Now a simple measure of the cost-effectiveness for reliability can be given by comparing MTTF and the cost of the network. The cost-effectiveness of MABNs and IMABNs (both upper and lower bounds) are evaluated and compared, and the improvement in results is shown in a Table 3 . From the results we can observe that IMABNs are more cost effective than most of the other fault-tolerant networks. 
